Recent results from the NA49 experiment at the CERN-SPS are discussed. These include new data on proton and (anti)-proton production at different beam energies, which allow us to study the energy dependence of stopping. Also, new data on the system size dependence of hyperon production at 40A and 158A GeV, on global polarization, on elliptic flow of strange particles and on high-p t nuclear suppression factors are presented.
Introduction
The NA49 experiment is a fixed target experiment at the CERN-SPS. Details on the experimental setup can be found in [1] . In the recent years NA49 has collected data on nucleus-nucleus collisions at several different beam energies between 20A and 158A GeV with the objective to cover the critical region of energy densities where the expected phase transition from a deconfined phase might occur in the early stage of the reactions. Also, the system size dependence of various hadronic observables has been studied by investigating minimum bias Pb+Pb and central C+C and Si+Si collisions at 40A and 158A GeV. Figure 1 summarizes new results on the rapidity spectra of protons and antiprotons in central Pb+Pb collisions at 20A-80A GeV. The data points at mid-rapidity are already published measurements for time-of-flight identified particles [2] , while the results at forward rapidities are still preliminary and are based on particle identification via energy loss measurements in the TPCs. All spectra are corrected for feed down from weak decays. While the antiproton spectra do not exhibit a drastic change of spectral shape, the proton spectra show a clear evolution with beam energy.
Energy dependence of stopping
Based on the measured rapidity spectra for p,p, ,¯ , − and¯ + , the net-baryon distributions dN (B−B) /dy are constructed at 20A-80A GeV. The contribution of unmeasured 1 A list of members of the NA49 Collaboration is given at the end of this issue. [3] together with results from the AGS [5] and from RHIC [6] for central Pb+Pb(Au+Au) collisions. Right panel: the relative rapidity shift δy /y p as a function of the projectile rapidity y p [3, [6] [7] [8] (upper part). Also shown are results for the UrQMD model [9] . The lower part summarizes the √ s NN dependence of the inelasticity K, including NA35 data for central S+S reactions [10] .
baryons (n, ± , 0 ) is estimated using the results of a statistical hadron gas model [4] , assuming the same spectral shapes as for p −p, −¯ and − −¯ + . A transition of the spectral shape of the net-baryon distributions from a single peak to a double peak structure with a dip at mid-rapidity can be observed at SPS energies (see figure 2 left). This dip at √ s NN = 17.3 GeV evolves then further towards a shallow valley at √ s NN = 200 GeV. From these distributions, an averaged rapidity shift δy can be derived
where y p is the projectile rapidity and N part is the number of participating nucleons. At AGS and SPS energies, a value of δy /y p ≈ 0.6 is observed, which drops to δy /y p ≈ 0.4 at √ s NN = 200 GeV (see figure 2 right). The measurements agree quite well with the UrQMD model [9] . Using dN (B−B) /dy and the measured m t the inelastic energy per net-baryon
and the inelasticity K = 2 E inel /( √ s NN − 2m p ) can be calculated. It is found that K is approximately independent of centre-of-mass energy in the range discussed here with a value of K ≈ 0.7-0.8 (see right panel of figure 2 ). Figure 3 shows new NA49 results on and¯ production in minimum bias Pb+Pb reactions at 40A and 158A GeV, together with preliminary data on − [11] . The and¯ data are corrected for feed down from weak decays. While there is no system size dependence of the rapidity densities per wounded nucleon for and¯ , a weak rise can be observed in the case of the − . In combination with measurements of yields in p+p, central C+C and Si+Si [12] the system size dependence of the enhancement factor E, defined as
System size dependence of hyperon production
can be studied (rightmost panel of figure 3 ). N w has been determined using the Glauber model [13] . The enhancement exhibits a clear hierarchy (E( − ) > E( ) > E(¯ )) and is almost independent of the system size for N w > 40 for and¯ . For − a moderate N w dependence is seen. Similar trends has been observed by the NA57 collaboration, however relative to a p+Be baseline [14] . Since already in p+A reactions a slight enhancement of strange particle production is observed [16] , the enhancement relative to p+Be is less. However, both SPS measurements show an enhancement that is significantly larger than that observed at √ s NN = 200 GeV [15] .
Global Λ polarization
In a quark-gluon plasma state the (anti-)quarks can be polarized due to the coupling of the quark spins to the total orbital momentum L of a non-central collision system. This polarization might survive hadronization and would thus be observable as a global polarization of the measured hadrons relative to L [17] . Here we report on a measurement of the global polarization P in minimum bias Pb+Pb reactions at 158A GeV. This measurement is based the following relation [19] :
Here α H is the decay parameter. In this procedure, the direction of L is assumed to be normal to the reaction plane. Since this requires also the determination of the sign of L, the reaction plane orientation is estimated via a measurement of the first order event plane angle (1) EP and its resolution R (1) EP , as described in [18] . φ * p is defined as the azimuthal angle of the decay proton 3-momentum in the rest frame. Figure 4 shows the resulting values for P as a function of p t and rapidity. With the possible exception of the p t region below 0.6 GeV/c, no significant global polarization can be observed in minimum bias Pb+Pb collisions at 158A GeV, similar to the result of a comparable analysis done at √ s NN = 200 GeV [19] . Figure 5 summarizes recent results on the elliptic flow of strange particles ( and K 0 S ) [20] in comparison to previously published v 2 values for protons and charged pions [18] . A clear mass hierarchy of v 2 is observed: hierarchy is expected in a hydrodynamical picture, as indicated by the solid lines in the left panel of figure 5 . However, the calculation shown here, assuming ideal hydrodynamics with a freeze-out temperature of T f = 120 MeV [21] , overpredicts the observed v 2 values. The more simpler blast wave approach [22] , on the other hand, is able to describe the data reasonably well with a freeze-out temperature of T f = 90 MeV and an averaged transverse flow rapidity ρ = 0.5. At RHIC a striking scaling of v 2 at higher p t has been observed when both v 2 and p t are divided by the number of constituent quarks n [23] . This observation is commonly interpreted as an indication for quark coalescence as the dominating hadronization mechanism. An almost perfect scaling over the whole p t range was achieved by plotting v 2 /n versus the scaled transverse kinetic energy KE t /n = (m t − m 0 )/n [24, 25] . The right panel of figure 5 shows v 2 /n versus KE t /n for the data at SPS. In the m t − m 0 range covered by NA49, the scaling seems to work to a certain extent for pions, K 0 S , and protons. However, the m t − m 0 reach of the NA49 data is not sufficient to answer the question whether a similar v 2 /n-scaling in the high-p t region, where v 2 /n reaches a plateau, is present at SPS energies as observed at RHIC.
Elliptic flow
v 2 (π ) > v 2 K 0 S ≈ v 2 (p) > v 2 ( ). Such kind of
High p t
In order to establish whether any kind of modification in the high p t region is present in A+A collisions at SPS energies, reference data from p+p and/or p+A collisions are of high importance. Unfortunately, there are no p+p data available at √ s = 17.3 GeV that cover the interesting p t region above 2 GeV/c. Recently, the NA49 experiment has published charged pion spectra measured at this center-of-mass energy [26] , but the statistics limits the p t reach to 2.1 GeV/c. Several attempts have been made to replace the missing data by an interpolation from lower and higher beam energies [27] [28] [29] . However, one should keep in mind that at the center-of-mass energies under discussion here, the spectral shape in the higher p t region (i.e. above p t = 2 GeV/c) changes drastically with energy since the kinematic limit becomes important here. Therefore, any parametrization introduces a large systematic error. In order to overcome this current limitation, one can either use peripheral nucleus-nucleus data as baseline [27, 30] or employ recent p+A data [31, 32] in order to construct a nuclear modification factor:
dN AA /dp t dN pA /dp t .
Both approaches provide a larger p t reach than the presently available p+p data at the SPS and have also the benefit of removing to a certain extent the Cronin effect, which is getting stronger towards lower energies and dominates nuclear modifications here [29] . Figure 6 compares R AA from NA49 at the SPS, constructed with p+Pb reference data, to a similar measurement at RHIC, using d+Au as baseline [33] . While the observed R AA values are clearly not as low as at √ s NN = 17.3 GeV than at √ s NN = 200 GeV, there is nevertheless an indication for a small suppression relative to pure binary scaling, in agreement with a recent analysis of π 0 spectra [32] . This might indicate that the mechanisms responsible for the high-p t suppression at RHIC are also already present at SPS.
Conclusions
New data on (anti-)proton production at 20A-80A GeV provide insight into the energy dependence of stopping in the region where the onset of deconfinement possibly occurs. No significant energy dependence of δy /y p is observed. Recent results on the system size dependence of hyperon production allows us to determine the evolution of strangeness enhancement relative to elementary p+p collisions. A first study of global polarization at the SPS is presented. No significant polarization is observed. Results on elliptic flow of strange particles , K 0 S up to p t ≈ 2.7 GeV/c are discussed. Indications for a high-p t suppression are visible at SPS energies in nuclear modification factors using p+Pb data as a baseline.
